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Introduction

Motivation: To study the dependence of
the energy deposition and the light yield
on the maximum step size in Geant4.
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Introduction — Birks Law
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dS/dr=(A dE/dr)/(1+kB dE/dr)

* Lightyield in scintillator suffer a saturation effect
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Hypothesis

Sketch:
Ligth_Yield/Light_Yield_ideal

Optimum
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Max Step Lenght

Electrons — dE/dx and Bremsstrahlung
Hadrons — dE/dx and Nuclear Interaction
Muons — dE/dx
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Results for Electrons

Maximum Step Length: 0.047 cm

Sum$(G4HIT_CEMCJ[].edep) Sum$(G4HIT_CEMC[].light_yield)
h_emc h_ly
E Entries 1001 70F Entries 1001
- Mean 0.2547 B Mean 0.2485
70 RMS 0.01784 N RMS 001754
- ¥/ ndf 95.55/ 56 60 C ¥2 / ndf 97.32/58
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N Sigma  0.01251 + 0.00039 B Mean 02019200004
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Results for Electrons

Maximum Step Length: 0.001 cm

Sum$(G4HIT_CEMC[].edep) Sum$(G4HIT_CEMC[].light_yield)

- h_emc h_ly
B Entries 1000 60 __ Entries 1000
o Mean 0.2608 C Mean 0.2408
B RMS 0.01837 50 [ RMS 0.01687
: ¥/ ndf 139.5/65 : x2/ ndf 110.6/64
N Constant 4731216 : Constant 4764222
n Mean 0.2647 + 0.0005 40 Mean 0.2442 % 0.0004
-— Sigma  0.01249 + 0.00038 B Sigma 0.01181+ 0.00039
C 30 __
C 20 __
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Results for Electrons

Maximum Step Length: 0.0001 cm

Sum$(G4HIT_CEMC[].edep) Sum$(G4HIT_CEMCI] light_yield)
h_emc _ h ly
- Entries 1000 70 Eriries 000
E Mean 02601 : Mean 0.2138
[ RMS 0.01958 C
- %2 / ndf 137.3/ 60 60 RMS 0.01603
B Constant 538426 N x2/naf 1318/62
n Mean 0.2641+ 0.0005 B Constant 524£26
" Sigma  0.01282 + 0.00045 50 _— Mean 0.2172+ 0.0004
" B Sigma  0.01034 + 0.00037
: 40k
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3
ol 10
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Energy Deposition Light Yield
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Results for Electrons
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® It seems that Energy Deposition does not depend on Max Step Size

® The mean for light yield is unstable for small values of Max Step Size
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Results for Muons

Maximum Step Length: 0.047 cm

Sum$(G4HIT_CEMCJ[.edep)

h_emc
Entries 1000
Mean 0.00568
RMS 0.001766
x2 I ndf 72.21/52
Constant 66.92 +2.99
Mean 0.00546 + 0.00004
Sigma 0.001246 + 0.000038

0 0.002.004.006).008 0.010.0120.014.016.0180.020.022

Energy Deposition
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Sum$(G4HIT_CEMC[] light_yield)

h_ly
Entries 1000
Mean 0.005577
RMS 0.001727
¥? / ndf 70.07 /53
Constant 66.61+ 2.98
Mean 0.005361+ 0.000041
Sigma 0.001227 + 0.000038

0 0.002.0040.0060.008 0.010.0120.0140.0160.0180.020.022

Light Yield

elitonpopovicz@hotmail.com 9



Results for Muons

Maximum Step Length: 0.001 cm

Sum$(G4HIT_CEMCJ[].edep) Sum$(G4HIT_CEMCJ].light_yield)
h_emc h_ly
Entries 1000 90 Entries 1000
Mean 0.005683 Mean 0.005253
RMS 0.001938 80 RMS 0.001761
¥? / ndf 72.19/45 ¥/ ndf 72.23/ 47
Constant 76.48 + 3.49 70 Constant 76.12+ 3.53
Mean 0.005427 + 0.000045 Mean 0.005016 + 0.000041
Sigma 0.001334 + 0.000043 60 Sigma 0.001218 + 0.000040
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Energy Deposition Light Yield
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Results for Muons

Maximum Step Length: 0.0001 cm

Sum$(G4HIT_CEMCI[].edep) Sum$(G4HIT_CEMCI].light_yield)
h_emc h_ly
- Entries 1000 80F Entries 1000
n Mean 0.005729 u Mean 0.004693
. RMS 0.001824 70 RMS 0.001481
n 2 | ndf 93.36 /58 - %2 [ ndf 81.6 /55
B Constant 63.16 + 2.88 : Constant 71.42 +3.09
=1 : - - p— S_
. Sigma  0.001266 + 0.000041 - igma 0.0009646 + 0.0000269
— 50F
- 40F
- 30
- 201
10F 10F
: O : L1111 I 11 I L1
0.002.0040.0060.008 0.010.0120.0140.0160.0180.020.022 0 0.0020.0040.006 0.008 0.01 0.0120.0140.0160.018
Energy Deposition Light Yield
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Results for Muons
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* |t seems that Energy Deposition does not depend on Max Step Size

* The mean for light yield is unstable for small values of Max Step Size
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Next Step

Calculate the light yield by Birks Law
explicitly by ourselves.

Compare our value with the one that
Geant4 calculates.
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